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(54) Air-handling system for automotive vehicles 

(57) An integral centre-mounted air-handling sys- 
tem includes a pair of blowers (211 ), an evaporator core 
(260), and a heater core (262) located within the centre 
of the vehicle such that the vehicle can be readily adapt- 
ed for left-side or right-side steering mechanisms. The 
blowers (211), evaporator core (260), and heater core 
(262) are preferably incorporated within a single, one- 
piece housing (213) so as to reduce materials, manu- 
facturing, and assembling costs. The dual blowers (211) 
provide completely independent two zone operational 
and temperature control for the driver and passenger 
sides of the vehicle, as well as operational redundancy 
and conservation of electrical power within electrically 
powered vehicles. The instrument panel duct assembly 
(218) is fabricated from a carbon composite material so 
as to also serve as a structural cross-beam within the 
vehicle thereby eliminating the need for separate struc- 
tural cross-beam structure which also reduces materi- 
als, fabrication, and assembly costs for the vehicle, as 
well as the overall weight of the vehicle. 
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Description 

The present invention relates generally to air-han- 
dling systems within automotive vehicles, and more par- 
ticularly to an integral, centre-mounted air-handling sys- 
tem which has an integral instrument panel air-condi- 
tioning duct and structural beam incorporated therein. 

The prior art is of course replete with many different 
types of air-handling systems within automotive vehi- 
cles. The most current or advanced types of air-handling 
systems even include technological innovations which 
permit, for example, the vehicle driver and passenger to 
effectively create different temperature zones within 
their effective areas or regions of the vehicle. However, 
such systems do not comprise separate and independ- 
ent blowers, but to the contrary, are operatively depend- 
ent upon the same single blower. Consequently, such 
systems would not be readily adaptable or feasible in 
connection with their incorporation within the next gen- 
eration of automotive vehicles which will be powered 
solely by electricity. As can be readily appreciated, with- 
in such electrically powered vehicles, the amount of 
electricity available for a predetermined amount of time 
or in connection with the ability to travel a predetermined 
distance upon a single battery charge will obviously be 
limited, and therefore, it is desirable to be able to con- 
serve the electrical power in any feasible or practical 
manner. Accordingly, a dual blower, dual zone climate- 
control system would be highly desirable within such 
electrically powered vehicles in view of the fact that 
when both a driver and passenger are present within the 
vehicle, each one of the two blower systems would be 
operative, however, if, for example, only the driver was 
present within the vehicle, the blower for the passenger 
side of the vehicle may be rendered inoperative thereby 
conserving electricity. In addition, it would also be desir- 
able to incorporate a dual blower system an automotive 
vehicle for redundancy purposes whereby in case one 
of the blowers becomes inoperative due to a mechanical 
breakdown or other type of malfunction, the other blower 
could nevertheless provide desired heating or air-con- 
ditioning. 

Another disadvantage or drawback characteristic of 
conventional air-handling systems within currently de- 
signed automotive vehicles resides in the arrangement 
or disposition of the blower/evaporator core/heater core 
assembly within the vehicle. Although the air-handling 
ducts and air outlets are usually arranged within the ve- 
hicle in a substantially symmetrical manner such that 
outlet air-conditioned air, heated air, defrost air, and de- 
mist air are provided to all areas of the vehicle as desired 
or required, the blower/evaporator core/heater core as- 
sembly is usually disposed within the vehicle in a sub- 
stantially asymmetrical manner. More particularly, the 
blower/evaporator core/heater core assembly is usually 
arranged within the vicinity of the floor region of the ve- 
hicle kickwall upon the passenger side of the vehicle so 
as to be disposed within or just above the foot well or 



compartment for the passenger's feet when the passen- 
ger is normally seated within the right side of the vehicle 
as is common or conventional within the United States. 
However, as is well known, major automotive manufac- 

5 turers manufacture automotive vehicles not only for their 
domestic markets, but also for international or foreign 
markets. It is also well known that automotive vehicles 
are driven upon different sides of the road within differ- 
ent countries. For example, within the United States, au- 

10 tomotive vehicles are driven on the right side of the road- 
way, the driver is seated within the left side of the vehi- 
cle, and the passenger is seated within the right side of 
the vehicle. In Japan and the United Kingdom, however, 
automotive vehicles are driven upon the left side of the 

15 roadway, the driver is seated within the right side of the 
vehicle, and the passenger is seated within the left side 
of the vehicle. Consequently, when automotive vehicles 
are manufactured, for example, within the United States 
but for both domestic and foreign markets, the steering 

20 column and its associated mechanisms must be placed 
within the vehicle upon either the left or right side of the 
vehicle accordingly, depending upon the particular mar- 
ket to which the particular vehicle will be distributed. 
However, as noted hereinabove, if the blower/evapora- 

25 tor core/heater core assembly is normally disposed 
within or just above the foot well or compartment for the 
passenger's feet, that is., upon the right side of the ve- 
hicle, as is customary within the United States, such an 
assembly will pose a significant interference problem in 

30 connection with the disposition of the steering column 
and its associated mechanisms within a vehicle which 
is to be produced with the steering column and its as- 
sociated mechanisms located upon the right side of the 
vehicle. In such a case, the automotive vehicle must be 

35 redesigned so as to in fact accommodate the steering 
column and its associated mechanisms upon the right 
side of the vehicle. Redesigning a vehicle in such a man- 
ner in order to accommodate a right-side steering col- 
umn and its associated mechanisms is quite costly, 

40 however, both in terms of design costs and manufactur- 
ing costs. Therefore, an arrangement for the blower/ 
evaporator core/heater core assembly which can satisfy 
or accommodate both left-side and right-side steering 
columns is needed. 

45 still another drawback or disadvantage character- 
istic of conventional air-handling systems within current- 
ly designed automotive vehicles, and in particular, with 
respect to the structural composition thereof, resides in 
the fact that needless duplication of structural compo- 

so nents, with attendant extra weight, as well as manufac- 
turing and assembly costs, added to the vehicle, is 
present within the vehicles. For example, automotive 
vehicles conventionally comprise structural cross- 
beams extending laterally or transversely across the ve- 

55 hides within the vicinity of the firewall separating the en- 
gine and passenger compartments. In addition, a main 
or primary air-handling duct is provided within the vehi- 
cle so as to conduct air-conditioned air, defrost air, and 
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demist air outwardly therefrom, and this main or primary 
air-handling duct likewise extends transversely or later- 
ally across the vehicle so as to provide such air lows to 
the various parts of the vehicle as desired or required. 
A need therefore exists whereby the functions and struc- 
tures of such structural cross-beam and air-handling 
duct components can, in effect, be combined and incor- 
porated into a single component whereby the aforenot- 
ed manufacturing, materials, and assembly costs, as 
well as the overall weight of the vehicle, can be signifi- 
cantly reduced. 

According to the present invention, there is provid- 
ed an integral, centre-mounted air-handling system for 
an automotive vehicle, comprising at least one blower 
having at least one fresh air inlet, at least one recircu- 
lation air inlet, and at least one air outlet fluidically con- 
nected to said at least one blower for taking in fresh air 
and recirculation air and discharging said fresh air and 
said recirculation air out of said at least one air outlet as 
outlet air; an evaporator core disposed within a housing 
and downstream of said at least one air outlet of said at 
least one blower for receiving and cooling said outlet air 
from said at least one blower; a heater core disposed 
within said housing and downstream of said evaporator 
core for receiving and heating said cooled air dis- 
charged by said evaporator core; a blend door inter- 
posed between said evaporator core and said heater 
core and pivotably movable between adjustable posi- 
tions so as to determine the volume of air which may 
bypass said heater core and be discharged from said 
housing as cooled air, and which may be transmitted 
from said evaporator core to said heater core so as to 
be discharged from said housing as heated air; and an 
instrument panel duct assembly fluidically connected to 
said housing within which said evaporator core and said 
heater core are disposed for selectively receiving said 
cooled air and said heated air from said housing and for 
discharging said cooled air and said heated air into dif- 
ferent regions of said automotive vehicle as instrument 
panel air, defrost air, and demist air; and wherein said 
at least one blower, said evaporator core, and said heat- 
er core are disposed at a central portion of said auto- 
motive vehicle such that said automotive vehicle can be 
adapted to be driven as either a right-side or left-side 
vehicle by having a steering assembly installed upon the 
right side or the left side of said vehicle without requiring 
rearrangement of the disposition of said at least one 
blower, said evaporator core, and said heater core with- 
in said automotive vehicle in order to accommodate said 
steering assembly upon either said right side or said left 
side of said vehicle. 

The present invention provides a new and improved 
air-handling system for an automotive vehicle. 

An air-handling system embodying the invention for 
an automotive vehicle has a fully independent, dual 
blower, dual zone air flow and temperature control sys- 
tem. 

An air-handling system embodying the invention for 



an automotive vehicle has a dual blower, dual zone con- 
trol system which achieves independent temperature 
comfort, electrical conservation, and operative redun- 
dancy objectives. 
s An air-handling system embodying the invention for 
an automotive vehicle has the blower/evaporator core/ 
heater core assembly mounted within the centre of the 
vehicle as considered in the lateral or transverse direc- 
tion. 

An air-handling system embodying the invention for 
an automotive vehicle has the provision and disposition 
of a centre-mounted air-handling system within the ve- 
hicle which renders the vehicle readily adaptable for 
manufacture with either left-side or right-side mounted 
steering column assemblies. 

An air-handling system embodying the invention for 
an automotive vehicle has the primary air-handling duct 
extending laterally or transversely across the vehicle, 
and has the various instrument panel air, defroster air, 
and demister air outlets incorporated therein, and also 
comprises a structural, transverse or cross-beam for the 
vehicle. 

An air-handling system embodying the invention for 
an automotive vehicle has the combination primary air- 
handling duct and structural cross-beam which signifi- 
cantly reduces materials, manufacturing, and assembly 
costs, as well as a reduction in the overall weight of the 
vehicle. 

The air-handling system embodying the invention 
comprises a pair of blowers disposed within a dual blow- 
er housing, an evaporator core/ heater core housing flu- 
idically connected to the dual blower housing for receiv- 
ing outlet air therefrom, and a floor air duct assembly 
fluidically connected to a rear surface portion of the 
evaporator core/heater core housing for providing treat- 
ed air to the front and rear seat regions of the vehicle. 
A main or primary instrument panel duct is fluidically 
connected to an upper surface portion of the evaporator 
core/heater core housing for receiving outlet air there- 
from and for distributing such air as either instrument 
panel air-conditioned or cooling air, defroster air, or de- 
mister air. In accordance with a further embodiment of 
the present invention, the dual blower housing and 
evaporator core/heater core housing may be fabricated 
as a single housing unit, thereby reducing manufactur- 
ing and assembly costs. Regardless of whether or not 
the dual blower housing and the evaporator core/heater 
core housing comprise separate components or are ef- 
fectively incorporated within a single housing unit, the 
dual blowers will provide fully independent dual zone 
temperature and climate control, will provide desirable 
redundancy in case of a mechanical malfunction or 
breakdown occurring within one of the blower units, and 
will enable one of the blower units, that is, for example, 
the blower unit serving the passenger side of the vehi- 
cle, to be operatively shut down by the driver so as to 
conserve electrical power requirements and usage such 
as, for example, when the driver is alone within an elec- 
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trically powered vehicle. 

The blower units and the evaporator core/heater 
core assembly are also disposed within the centre of the 
vehicle as considered in the lateral or transverse direc- 
tion across the vehicle, and such blower and evaporator 
core/heater core components can be located or dis- 
posed either within the engine compartment or the pas- 
senger compartment. Regardless of such disposition of 
such components, the location of the components within 
the centre of the vehicle permits the vehicle to be readily 
adapted as either a left-side or right-side drive vehicle 
without any redesigning of the vehicle or repositioning 
of various components within the vehicle. 

The primary air-handling duct extends laterally or 
transversely across the vehicle and has outlets provided 
therein for discharging panel cooling or air-conditioned 
air, defroster air and demister air, and is fabricated as a 
structural or cross-beam for the vehicle. In this manner, 
materials, manufacturing, and assembly costs, as well 
as the overall weight of the vehicle, are significantly re- 
duced in view of the elimination of separate primary air- 
handling duct and structural cross-beam components. 

The invention will now be described further, by way 
of example, with reference to the accompanying draw- 
ings, in which: 

FIGURE 1 is an exploded view of a first embodiment 
of an integral, centre-mounted air-handling system 
constructed in accordance with the teachings of the 
present invention; 

FIGURE 2 is an assembled perspective view of the 
air-handling system of FIGURE 1 ; 
FIGURE 3 is an exploded, perspective view, similar 
to that of FIGURE 1, showing, however, a second 
embodiment of an integral, centre-mounted air- 
handling system constructed in accordance with the 
teachings of the present invention; 
FIGURE 4 is an exploded, perspective view of a 
third embodiment of an integral, centre-mounted 
air-handling system constructed in accordance with 
the principles of the present invention; 
FIGURE 5 is a perspective view of a one-piece 
blower/evaporator core/heater core housing for use 
within the third embodiment of the integral, centre- 
mounted air-handling system of FIGURE 4; 
FIGURE 6 is a cross-sectional view of the one-piece 
blower/evaporator core/heater core housing of FIG- 
URE 5, as operatively disposed within an automo- 
tive vehicle, schematically illustrating the various air 
flows entering the one piece blower/evaporator 
core/heater core housing and being discharged 
therefrom; 

FIGURE 7 is an exploded, perspective view of an 
integral instrument panel air-conditioning duct and 
structural cross-beam for an automotive vehicle 
constructed in accordance with the principles of the 
present invention; and 

FIGURE 8 is an assembled, perspective view of the 
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integral instrument panel air-conditioning duct and 
structural cross-beam of FIGURE 7. 

Referring now to the drawings, and more particular- 
5 ly to FIGURES 1 and 2 thereof, a first embodiment of 
an integral, centre-mounted air-handling system con- 
structed in accordance with the principles of the present 
invention for use within an automotive vehicle is gener- 
ally indicated by the reference character 1 0. The system 
10 is seen to comprise a blower housing 12, an evapo- 
rator core/heater core housing 1 4, a floor duct assembly 
16, and an instrument panel duct assembly 18. When 
the blower housing 1 2, the evaporator core/heater core 
housing 14, floor duct assembly 16, and the instrument 
panel duct assembly 18 are assembled together within 
the vehicle so as to comprise the integral, centre-mount- 
ed air-handling system 10, as seen in FIGURE 2, the 
evaporator core/heater core housing 14 is disposed 
rearwardly of the conventional vehicle firewall 20, as 
considered in the conventional forward/rearward direc- 
tions of the vehicle, and is also disposed atop the con- 
ventional vehicle floor pan 22. The blower housing 1 2 is 
disposed forward ly or in front of the firewall 20 so as not 
to be visible in FIGURE 2, the floor duct assembly 16 is 
disposed rearwardly of the evaporator core/heater core 
housing 14 and portions thereof extend rearwardly 
along the floor pan 22, and the instrument panel duct 
assembly 1 8 is disposed atop the evaporator core/heat- 
er core housing 14 as well as along the upper end por- 
tion of the firewall 20. 

In accordance with the principles of the first embod- 
iment of the present invention as illustrated within FIG- 
URE 1, the blower housing 12 houses a pair of blower 
units, not shown, which are disposed in a side-by-side 
relationship with respect to each other such that the ro- 
tary axes of the blower units are disposed vertically. Up- 
on each lateral side of the blower housing 12, there is 
provided an intake duct component 24 wherein, within 
each intake duct component 24, a recirculation air intake 
26 is defined within a rear surface wall portion thereof, 
while a fresh air intake 28 is defined within an upper sur- 
face wall portion thereof. As is well known, the recircu- 
lation air intakes 26 are fluidically connected to the pas- 
senger compartment of the vehicle so as to in fact recir- 
culate the air within the passenger compartment, while 
the fresh air intakes 28 are fluidically connected to the 
ambient atmosphere outside the vehicle through means 
of suitable vent passages formed, for example, within 
the vehicle cowl, not shown. A suitable distribution door, 
also not shown, is interposed between each recircula- 
tion air intake 26 and its associated fresh air intake 28 
such that depending upon the disposition of the distri- 
bution door, either fresh air or recirculation air is induct- 
ed into the blower housing 12. 

The disposition of the distribution doors between 
the recirculation air intakes 26 and the fresh air intakes 
28 is regulated by suitable controls, not shown, conven- 
tionally mounted upon the vehicle dashboard, and in a 
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similar manner, the two blower units are also controlled 
so that the blower units are entirely independent with 
respect to each other. Additional distribution doors or 
plates may be provided within, for example, evaporator/ 
heater core housing 14 or instrument panel assembly 
18 such that each blower unit will discharge its outlet air 
through opposite lateral sides of the floor duct assembly 
16 and the instrument panel duct assembly 18. In this 
manner, the blower units may be independently control- 
led and operated by, for example, the vehicle driver and/ 
or vehicle passenger such that the vehicle is provided 
with a completely independent dual-zone environment 
both with respect to the provision of conditioned air as 
well as the temperature level thereof. In addition, in view 
of such independent operation and control of the blower 
units, the vehicle is, in effect, provided with buift-in re- 
dundancy. More particularly, if one of the blower units 
experiences an operational malfunction or failure, the 
other blower unit can nevertheless operate so as to still 
provide the vehicle with desired heated or cooled air. 
Still yet further, the system 10 of the present invention 
may be incorporated within electrically powered vehi- 
cles. As is well known, however, electrically powered ve- 
hicles have a limited range of operation depending upon 
the amount of electricity which can be provided by 
means of the vehicle's batteries. It is therefore essential 
to conserve electrical power whenever and however 
possible. Consequently, if the driver of the vehicle is 
alone, then air flow to the passenger side of the vehicle 
is not essential and the blower unit controlling the air 
flow to the passenger side of the vehicle may be deac- 
tivated thereby conserving electrical power. 

With reference still being made to FIGURE 1, the 
blower housing 12 is also provided with a pair of air flow 
outlets 30 disposed side-by-side with respect to each 
other within a central portion of the rear wall surface of 
the housing 12, and the outlets 30 serve to conduct the 
blower outlet air toward and into the evaporator core/ 
heater core 14 through means of an inlet, not shown, 
defined within a forward wall surface of the evaporated 
core/heater core housing 14. The evaporator core/heat- 
er core housing 14 is conventionally provided with an 
evaporator core, not shown in this embodiment, and a 
heater core, also not shown in this embodiment, as well 
as a plurality of distribution doors and a blend door, also 
not shown in this embodiment, whereby cooled or heat- 
ed airflow paths are defined within the evaporator core/ 
heater core housing 14. A floor outlet 32, for providing 
treated air to the floor duct assembly 16, is defined within 
a rear wall surface of the evaporator core/heater core 
housing 14. The floor duct assembly 16 is, in turn, pro- 
vided with an inlet duct 34 formed within a forward wall 
surface thereof which is adapted to be abuttingly en- 
gaged with the floor outlet 32 of the evaporator core/ 
heater core housing 14 such that the treated air exiting 
from floor outlet 32 can be conducted into the floor duct 
assembly 16. The floor duct assembly 16 is split into two 
divergent floor duct members 36 which extend longitu- 



dinally rearwardly within the vehicle upon opposite sides 
of a central humped portion 38 of the floor pan 22, and 
distal end portions of the floor duct members 36 define 
rear seat air duct outlets 40. The floor duct assembly 1 6 

s has a substantially L-shaped configuration as viewed 
from the side thereof, and it is seen that the inlet duct 
34 thereof is disposed within a substantially vertical 
plane while the floor duct members 36 extend substan- 
tially horizontally. Front seat air duct outlets 42 are de- 

10 fined within side wall portions of the assembly 1 6 at the 
junction of the vertically disposed inlet duct portion 34 
and the horizontally disposed floor duct members 36 so 
as to provide treated air flows to the front seat floor re- 
gions. 

is Referring back to the evaporator core/heater core 
housing 14, the upper surface thereof has an instrument 
panel outlet 44 defined within a rear portion thereof, a 
defrost air outlet 46 defined within a central portion 
thereof, and a demist air outlet 48 defined within a for- 

20 ward portion thereof. The instrument panel duct assem- 
bly 18 is seen to have a substantially E-shaped config- 
uration as considered in plan view, and a pair of laterally 
outboard instrument panel outlets 50, as well as a pair 
of substantially centralised or inboard instrument panel 

25 outlets 52, are fluidically connected to the instrument 
panel outlet 44 of the evaporator core/heater core as- 
sembly 14 so as to provide air-conditioned or cooled air 
into the vehicle cabin. In a somewhat similar manner, 
the instrument panel duct assembly 1 8 is also provided 

30 with a pair of laterally outboard demister outlets 54 
formed within laterally outward side wall portions of the 
duct assembly 18, the outlets 54 being fluidically con- 
nected to the demist air outlet 48 of the evaporator core/ 
heater core assembly 18 so as to provide demist air to 

35 the front side windows of the vehicle. Lastly, the instru- 
ment panel duct assembly 18 is provided with a pair of 
laterally spaced defrost air outlets 56 for providing de- 
frost air to the vehicle's front windshield. The defrost air 
outlets 56 are fluidically connected to the defrost air out- 

40 let 46 of the evaporator core/heater core assembly 14, 
and it is noted at this juncture that while the particular 
fluid paths for the instrument panel cooled air, demist 
air, and defrost air are not illustrated within the embod- 
iment of FIGURE 1, such flow paths will be specifically 

45 illustrated in connection with a further embodiment of 
the invention which will be described shortly hereafter, 
the structural specifics of such further embodiment be- 
ing incorporated within the embodiment of the duct as- 
sembly 18 of FIGURE 1. 

50 it can be particularly appreciated from FIGURE 2, 
particularly in conjunction with the structural compo- 
nents of FIGURE 1, that the blower housing 12, the 
evaporator core/heater core housing 14, and floor duct 
assembly 16 are all centrally located within the vehicle 

ss and are symmetrically located with respect to a longitu- 
dinal centreline 58 of the vehicle which extends along 
the central portion 38 of the floor pan 22. Normally or 
conventionally, the blower housing and evaporator core/ 
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heater core housing are disposed to the right of the cen- 
tral portion 38 of the floor pan 22 so as to be disposed 
behind the vehicle glove box, within the passenger foot- 
well compartment, and in front of the vehicle firewall. By 
centralising the housings 1 2 and 1 4, as well as the floor 
duct assembly 16, in accordance with the principles of 
the present invention, both the left and right foot-well 
compartments on both the driver and passenger sides 
of the vehicle are unencumbered whereby the steering 
column assemblies for the vehicle may be installed ei- 
ther upon the right or left side of the vehicle, as desired 
for manufacture, distribution, and sale within particular 
domestic or foreign markets, without any need for rede- 
signing the vehicle in order to accommodate the air flow 
components or the steering assemblies thereof. Conse- 
quently, single vehicle designs and arrangements for 
the air flow components and the vehicle steering mech- 
anisms or assemblies can be readily adapted for pro- 
duction and manufacture as either left-side or right side 
vehicles. 

Referring now to FIGURE 3, a second embodiment 
of the present invention is disclosed and is generally in- 
dicated by the reference character 110. This embodi- 
ment is quite similar to the first embodiment of FIGURES 
1 and 2, and therefore a complete description of such 
embodiment will be omitted except for a brief description 
of those components of this embodiment which differ 
from those of the first embodiment of FIGURES 1 and 
2. It is also noted that similar reference characters des- 
ignate similar components, except that the reference 
characters of this embodiment of FIGURE 3 are within 
the 100 series. In particular, the only significant differ- 
ence between the embodiment of FIGURE 3 and the 
embodiment of FIGURES 1 and 2 resides in the ar- 
rangement and external structure of the blower housing 
112. In lieu of the substantially laterally or horizontally 
extending blower housing 12 of the first embodiment of 
FIGURES 1 and 2, the blower housing 112 of this sec- 
ond embodiment of the invention is characterised by a 
substantially greater vertical extent. The blower housing 
112 is also seen to comprise a pair of blowers 111 dis- 
posed side-by-side with their rotary axes disposed hor- 
izontally, and one of the blower motors is illustrated at 
115. In addition, in lieu of the pair of laterally spaced 
fresh air inlets 28 of the embodiment of FIGURES 1 and 
2, the embodiment of FIGURE 3 comprises a single 
elongated fresh air inlet provided within a top surface 
wall of the blower housing 1 1 2. Similarly, a single blower 
outlet 130 is provided within a rear surface wall of the 
blower housing for fluidic communication and connec- 
tion with an air inlet, not shown, provided within a front 
wall surface of the evaporator core/heater core housing 
114. By providing the blowers in their side-by-side rela- 
tionships or arrangements, and with their respective ax- 
es disposed either horizontally or vertically as disclosed 
within the embodiments of FIGURES 3 or FIGURES 1 
and 2, the entire air-handling arrangements or designs 
or systems may be readily accommodated within differ- 
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ent vehicles. 

Referring now to FIGURE 4, a third embodiment of 
the present invention is disclosed and is generally indi- 
cated by the reference character 210. This embodiment 
s is quite similar to the systems embodied or illustrated 
within FIGURES 1 -3, and therefore a complete descrip- 
tion of such embodiment will be omitted except for the 
description of those components of this embodiment 
which are different from those of the first and second 
embodiments of FIGURES 1 -3. It is also noted that sim- 
ilar reference characters designate similar components, 
except that the reference characters of this embodiment 
of FIGURE 4 are within the 200 series. In particular, one 
of the primary or significant differences between this 
embodiment of the inventive system as seen in FIGURE 
4 as compared to the embodiments of the inventive sys- 
tem of the present invention as illustrated within FIG- 
URES 1-3 resides in the provision of the dual blowers, 
the evaporator core, and the heater core within a single, 
one-piece housing 213. This single, one-piece housing 
21 3 is also illustrated within FIGURE 5, and a cross-sec- 
tional view of the housing 213 is also illustrated within 
FIGURE 6 wherein the various air flow patterns which 
can be generated and directed within the housing 213, 
and toward its various outlets, are also depicted. 

More particularly, as can be appreciated from FIG- 
URES 4-5, the pair of blowers 211 are fixedly mounted 
within a forward portion of the single, one-piece housing 
21 3 in a side-by-side relationship and with the rotary ax- 
es thereof disposed horizontally. The provision of the 
single, one-piece housing of course reduces the number 
of components in the system, as compared, for exam- 
ple, with the systems of FIGURES 1 -3, and accordingly, 
production costs, as well as assembly costs, are signif- 
icantly reduced. A fresh-air inlet 228 is defined within a 
forward, upper surface portion of the housing 213, while 
instrument panel outlets 244 are defined or provided 
within the most rearward portions of the upper surface 
region of the housing 21 3. A defrost air outlet 246 is de- 
fined or provided within an upper surface portion of the 
housing 213 which is disposed immediately adjacent to 
the instrument panel outlets 244, and similarly, a demist 
air outlet 248 is defined or provided within an upper sur- 
face portion of the housing 213 which is interposed be- 
tween the defrost air outlet 246 and the fresh air inlet 
228. A floor air outlet 232, for providing, for example, 
heated air to the front and rear seat regions of the vehi- 
cle, is defined or provided within a rear wall surface por- 
tion of the housing 21 3. The inlet duct portion 234 of the 
floor duct assembly 21 6 is adapted to be f luidically con- 
nected to the floor air outlet 232 of the blower/evaporator 
core/heater core housing 21 3, and the instrument panel 
duct assembly 218 is also adapted to be seated upon 
and f luidically connected to the instrument panel outlets 
244, the defrost air outlet 246, and the demist air outlet 
248, in a manner which will become clearer in connec- 
tion with subsequent description provided hereinafter, 
so as to provide the various air flows to the different re- 
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gions of the vehicle as desired. As seen in FIGURE 4, 
a framework member 247 is adapted to be seated atop 
the upper surface portion of the housing 213 so as to 
surroundingly define the different air outlets 244, 246 ( 
and 243, and to be interposed between the air outlets 
244, 246, 248 and the instrument panel duct assembly 
218. 

As was the case with the system embodiments of 
FIGURES 1-3, the composite, one-piece housing 213 
may be disposed either within the passenger compart- 
ment or the engine compartment of the vehicle. If the 
housing 213 is in fact disposed within the engine com- 
partment of the vehicle, that is, at a position forwardly 
of the firewall 220, then the firewall 220 is provided with 
a rearwardly recessed portion 221 at the central area 
thereof in order to accommodate the one piece housing 
21 3 and yet dispose the housing 21 3 at a position which 
would permit the housing 21 3 to be property mated with 
f luidically connected to the floor duct assembly 21 6. Re- 
circulation air inlets 227 are provided within side wall 
portions of the rearwardly recessed section 221 of the 
firewall 220, and another air outlet, not shown, would 
likewise be provided within the rear surface wall of the 
recessed section 221 so as to provide fluidic communi- 
cation between the floor air outlet 232 of the housing 
21 3 and the floor air inlet 234 of the floor duct assembly 
216. 

With particular reference now being made to FIG- 
URE 6, the internal structural arrangement of the vari- 
ous components disposed within the composite housing 
213 is illustrated along with the inlet and outlet air flows 
controlled so as to direct such air flows to the different 
regions of the vehicle interior as desired or required. 
One of the dual blowers or fans is shown at 211 , and as 
a result of the operation of such blowers or fans 211, 
fresh air, denoted by means of the arrows labelled 
FRESH AIR, is inducted through an inlet formed or pro- 
vided within the vehicle cowl 229 so as to, in turn, be 
inducted through the fresh air inlet 228 formed or pro- 
vided within the upper surface portion of the composite 
housing 21 3. An evaporator core 260 is disposed within 
the housing 21 3 at a position downstream of the blowers 
211 so as to receive the discharged air therefrom which 
is denoted by means of the arrow labelled FAN AIR, and 
a heater core 262 is disposed within the housing 21 3 at 
a position downstream of the evaporator core 260, A 
blend door 264 is pivotably mounted within the housing 
213 between a first warm air position shown by a solid 
line, and a second cool air position shown by a dotted 
line. When the blend door 264 is disposed at its first 
warm air position, the FAN AIR will pass through the 
evaporator core 260 and will also be forced to pass 
through the heater core 262 so as to exit from the heater 
core 262 as air flow denoted by means of the arrow la- 
belled WARM AIR. Alternatively, when the blend door 
264 is disposed at its second cool air position whereby 
the blend door 264 effectively covers the heater core 
262 so as to block the flow of the FAN AIR thereto, the 



FAN AIR is only cooled as a result of only passing 
through the evaporator core 260 and the resulting air is 
conducted upwardly within the housing 213 as air flow 
denoted by means of the arrow COOL AIR. It is addi- 
$ tionally appreciated that the blend door 264 is pivotably 
mounted within the housing 21 3 at a position which ef- 
fectively controls the introduction of the WARM AIR and 
COOL AIR flows within a lower air duct 266 and an upper 
air duct 268. More particularly, when the blend door 264 
is disposed at its first warm air position, the blend door 
264 effectively closes off or blocks the upper air duct 
268 such that the FAN AIR is deflected by means of the 
blend door 264 downwardly toward the heater core 262. 
The WARM AIR discharged from the heater core 262 is 
then routed through the lower air duct 266 and then con- 
ducted upwardly through the upper air duct 268. On the 
other hand, when the blend door 264 is disposed at its 
second cool air position, the blend door 264, as a result 
of covering or blocking the heater core 262, similarly 
blocks off the lower air duct 266, and the FAN AIR is 
deflected upwardly by means of the blend door 264 so 
as to be conducted directly into the upper air duct 268. 
It is also further understood, of course, that the blend 
door 264 is capable of being controlled in such a manner 
that the blend door 264 can be disposed at positions 
intermediate the extreme first and second warm and 
cool air positions shown by the solid and dotted lines 
whereby the air flow entering the upper air duct 268 is 
a composite of COOL AIR and WARM AIR in accord- 
ance with a desired air temperature level. 

With continued reference being made to FIGURE 
6, the upper-central region of the composite housing 
21 3 is provided with a demist air duct 270 and an adja- 
cent defrost air duct 272. The upper-rearward region of 
the housing 21 3 is similarly provided with a third air duct 
274 which is disposed adjacent to the defrost air duct 
272. The defrost air duct 272 and the air duct 274, into 
which floor air or instrument panel air is conducted, are 
separated by means of a partition 276, and a first distri- 
bution door 278 is pivotably mounted upon the lower dis- 
tal end of the partition 276 so as to be disposed at a first 
floor-panel air position illustrated by a solid line, and a 
second defrost-demist air position shown by a dotted 
line. A second distribution door 280 is pivotably mounted 
within the floor-panel air duct 274 so as to be movable 
between a first floor air position as illustrated in solid 
line, and a second instrument panel air position as illus- 
trated in dotted line. Consequently, when the first distri- 
bution door 278 is disposed at its first floor-panel air po- 
sition, the air flow within upper air duct 268 is forced to 
enter or flow into the floor-panel air duct 274 whereby, 
depending upon the disposition of the second distribu- 
tion door 280, the airflow is discharged either as instru- 
ment panel air, denoted by means of the arrow labelled 
PANEL AIR, through means of the instrument panel out- 
lets 244 of the housing 213 and the instrument panel 
outlets 250 and 252 of the instrument panel duct assem- 
bly 218, or alternatively, the air flow is discharged as 



15 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP 0 756 955 A2 



14 



floor air, denoted by means of the arrow labelled FLOOR 
AIR, through means of the floor air outlet 232 of the 
housing 213 and the front seat air duct outlets 242, as 
well as the rear seat air duct outlets 240, of the floor duct 
assembly 216. In accordance with a still further alterna- 
tive mode, when the first distribution door 278 is dis- 
posed at its second defrost-demist air position, the floor- 
panel air duct 274 is closed or blocked whereby the air 
flow within upper duct 268 is forced to enter or flow into 
the demist and defrost air ducts 270 and 272. These air 
flows within demist and defrost air ducts 270 and 272 
and then discharged as DEMIST AIR and DEFROST 
AIR through means of the demist air outlet 248 and the 
defrost air outlet 246 of the housing 21 3 as well as the 
pair of demist air outlets 254 and the defrost air outlets 
256 of the instrument panel duct assembly 218. As has 
been noted herein above, the actual temperature level 
of the various FLOOR AIR, PANEL AIR, DEFROST AIR, 
and DEMIST AIR flows can of course be suitably deter- 
mined by means of the disposition of the blend door 264 
between its two extreme positions. 

With reference now being lastly made to FIGURES 
7 and 8, the internal structural composition and arrange- 
ment of the components of the instrument panel duct 
assembly 218, as well as the relationship of such struc- 
ture with respect to the various air outlets of the assem- 
bly 218, will now be described. While the description is 
also directed to the instrument panel duct assembly de- 
noted by the reference character 218 and as previously 
disclosed within the embodiment of FIGURE 4, it is not- 
ed that the instrument panel duct assembly 218 of the 
embodiment of FIGURE 4 is precisely the same as the 
instrument panel duct assemblies 1 8 and 1 1 8 of the em- 
bodiments of FIGURES 1-3, and therefore the descrip- 
tion of the instrument panel duct assembly 218, and its 
internal structural composition, is also applicable to the 
instrument panel duct assemblies 18 and 118. 

As best seen in FIGURE 7, the instrument panel 
duct assembly 218 comprises a base plate 282, an up- 
standing demist air separating wall 284, a defrost air 
duct 286, and an instrument panel duct cover 288. As 
will become more apparent hereinafter, the demist wall 
member 284 is adapted to be disposed within a forward 
region of the assembly 218 with its bottom edge portion 
fixedly secured to the upper surface of the base plate 
282, while the defrost air duct 286 is adapted to be dis- 
posed somewhat rearwardly of the demist wall member 
284 and with its bottom edge portion likewise fixedly se- 
cured to the upper surface of the base plate 282. The 
instrument panel cover member 288 is adapted to be 
matingly engaged with the base plate 282 so as to define 
an instrument panel housing therewith within which the 
defrost air duct 286 and the demist wall member 284 
are enclosed. I n accordance with one of the primary fea- 
tures of the present invention, all of the structural com- 
ponents comprising the instrument panel duct assembly 
218, that is, the base plate 282, the demist wall member 
284, the defrost air duct 286, and the instrument panel 



cover member 288, are fabricated from a suitable car- 
bon composite material. In this manner, the instrument 
panel duct assembly 218 not only serves as a fluid con- 
duit for conducting the various air flows from the single, 
s one-piece housing 213 to the different panel air outlets 
250 and 252, the demist air outlets 254, and the defrost 
air outlets 256, but in addition, due to the strength and 
structural integrity of the assembly 218 as a result of 
being fabricated from the noted carbon composite ma- 
terial, the assembly 218 serves as a structural cross- 
beam for the vehicle whereby separate instrument panel 
duct and crossbeam components are no longer required 
within the vehicle. Such an integration of functions and 
structures significantly reduces materials, fabrication, 
and assembly costs for the vehicle. 

With continued reference being made to FIGURE 
7, the base plate 282 has a substantially rectangular ap- 
erture 290 defined within a central portion thereof 
whereby the aperture 290 is adapted to be disposed 
atop the one-piece housing 213 so as to be fluidically 
connected to the instrument panel outlets 244 and the 
defrost air outlet 246 so as to receive such air flows 
therethrough. An additional elongated aperture 292 is 
also defined or provided within a central portion of the 
base plate 282, but at a position forwardly of the aper- 
ture 290, so as to similarly be fluidically connected with 
the demist air outlet 248 of the housing 21 3. The demist 
wall member 284 has a hood portion 294 defined or pro- 
vided at a central portion thereof, and when demist wall 
member 284 is properly seated upon and affixed to the 
base plate 282, hood portion 294 is seated over elon- 
gated aperture 292 so as to effectively capture the in- 
coming DEMIST AIR flow discharged from demist air 
duct 270 and demist outlet 248 of housing 213. Such 
demist air flow is then distributed laterally outwardly 
within a laterally extending passageway defined be- 
tween the front upstanding surface of demist wall mem- 
ber 284 and the inside, rearwardly disposed surfaces of 
the instrument panel cover member 288 so as to be flu- 
idically conducted to the instrument panel demist air out- 
lets 254. In a similar manner, the defrost air duct 286 is 
provided with a hood portion 296 at a central region 
thereof, and the hood portion 296 is adapted to be dis- 
posed rearwardly of the hood portion 294 of the demist 
wall member 284 so as to be seated above the front half 
portion of the panel-defrost air inlet aperture 290 and 
thereby be fluidically aligned with the defrost air outlet 
246 of the housing 21 3 so as to effectively capture the 
incoming DEFROST AIR discharged from defrost air 
duct 272 and defrost outlet 246. Hood 296 is, in turn, 
fluidically connected to laterally extending defrost air 
conduits 298 disposed upon opposite ' sides of the hood 
296, and a pair of defrost air outlets 300 are defined with- 
in upper surface portions of the defrost air duct 286 so 
as to be fluidically connected to the defrost air outlets 
256 of the instrument panel cover member 288 when 
the entire instrument panel duct assembly 21 8 is assem- 
bled together. As can be further appreciated, just as the 
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demist wall member 284 separated the demist air flow 
from the defrost and instrument panel air flows, the de- 
frost air duct 286 separates the defrost air flow from the 
instrument panel air flow. In particular, the instrument 
panel air flow will flow upwardly through the rearward 
portion of the aperture 290 defined within the base plate 
282, after being discharged PANEL AIR from the floor- 
panel air duct 274 and the panel outlets 244, and later- 
ally outwardly through a passageway defined between 
the rearwardly disposed surfaces of the defrost air duct 
286 and the forwardly disposed inside surfaces of the 
instrument panel cover member 288 so as to be dis- 
charged as instrument panel air from instrument panel 
air outlets 250 and 252. 

In accordance with the foregoing, it may thus be 
seen that the present invention has industrial applicabil- 
ity in connection with automotive vehicles. In particular, 
the present invention is directed toward an integral, cen- 
tre-mounted air-handling system wherein the blower, 
evaporator core, and heater core components are locat- 
ed within the central portion of the vehicle so as to permit 
the vehicle to be readily adapted for left-side or right- 
side steering mechanisms without any need for rede- 
signing the vehicle in order to accommodate the steer- 
ing mechanisms or components upon either side of the 
vehicle. In addition, the air-handling system comprises 
a pair of blowers which are fully independently operable 
so as to provide the vehicle with dual-zone control and 
temperature level capabilities. Such dual blowers also 
provide the vehicle with built-in redundancy whereby in 
case of a malfunction or operational failure of one of the 
blowers, the vehicle may nevertheless be provided with 
required heated or cooled air. Still further, such inde- 
pendently operable blowers are particularly adapted for 
use within electrically powered vehicles whereby, for ex- 
ample, in lieu of both blowers being operated for provid- 
ing treated air to both the driver and passenger sides of 
the vehicle, the passenger side blower may be turned 
off when, for example, no passengers are present within 
the vehicle thereby conserving electrical power so as to 
increase the operative range of the vehicle. The blower, 
evaporator core, and heater core components of the 
overall system may also be incorporated within a single, 
one-piece composite housing so as to substantially re- 
duce materials, fabrication, and assembly costs of the 
system. Similarly, in accordance with a further feature 
of the present invention, the instrument panel duct as- 
sembly is preferably fabricated from a suitable carbon 
composite material whereby the instrument panel duct 
assembly serves as a structural cross-beam for the ve- 
hicle. In this manner, separate instrument panel duct 
and cross-beam components are no longer required, 
again significantly reducing materials, fabrication, and 
assembly costs of the vehicle. 



Claims 

1 . An integral, centre-mounted air-handling system for 
an automotive vehicle, comprising: 

s 

at least one blower having at least one fresh air 
inlet, at least one recirculation air inlet, and at 
least one air outlet fluidically connected to said 
at least one blower for taking in fresh air and 
10 recirculation air and discharging said fresh air 

and said recirculation air out of said at least one 
air outlet as outlet air; 

an evaporator core disposed within a housing 
and downstream of said at least one air outlet 
is of said at least one blower for receiving and 

cooling said outlet air from said at least one 
blower; 

a heater core disposed within said housing and 
downstream of said evaporator core for receiv- 
20 ing and heating said cooled air discharged by 

said evaporator core; 

a blend door interposed between said evapo- 
rator core and said heater core and pivotably 
movable between adjustable positions so as to 

25 determine the volume of air which may bypass 

said heater core and be discharged from said 
housing as cooled air, and which may be trans- 
mitted from said evaporator core to said heater 
core so as to be discharged from said housing 

30 as heated air; and 

an instrument panel duct assembly fluidically 
connected to said housing within which said 
evaporator core and said heater core are dis- 
posed for selectively receiving said cooled air 

35 and said heated air from said housing and for 

discharging said cooled air and said heated air 
into different regions of said automotive vehicle 
as instrument panel air, defrost air, and demist 
air; 

40 and wherein said at least one blower, said 

evaporator core, and said heater core are dis- 
posed at a central portion of said automotive 
vehicle such that said automotive vehicle can 
be adapted to be driven as either a right-side 

45 or left-side vehicle by having a steering assem- 

bly installed upon the right side or the left side 
of said vehicle without requiring rearrangement 
of the disposition of said at least one blower, 
said evaporator core, and said heater core with- 

50 jn said automotive vehicle in order to accom- 

modate said steering assembly upon either 
said right side or said left side of said vehicle. 

2. An air-handling system for an automotive vehicle, 
55 comprising: 

a pair of blowers each one of which has a fresh 
air inlet, a recirculation air inlet, and an air outlet 
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fluidically connected to a respective one of said 
blowers for taking in fresh air and recirculation 
air and discharging said fresh air and said re- 
circulation air out of said respective one of said 
blowers as outlet air; 5 
an evaporator core disposed within a housing 
and downstream of said air outlets of said pair 
of blowers for receiving and cooling said outlet 
air from said pair of blowers; 
a heater core disposed within said housing and io 
downstream of said evaporator core for receiv- 
ing and heating said cooled air discharged by 
said evaporator core; 

a blend door interposed between said evapo- 
rator core and said heater core and pivotably is 
movable between adjustable positions so as to 
determine the volume of air which may bypass 
said heater core and be discharged from said 
housing as cooled air, and which may be trans- 
mitted from said evaporator core to said heater 20 
core so as to be discharged from said housing 
as heated air; and 

an instrument panel duct assembly fluidically 
connected to said housing, within which said 
evaporator core and said heater core are dis- 25 
posed, for selectively receiving said cooled air 
and said heated air from said housing and for 
discharging said cooled air and said heated air 
into different regions of said automotive vehicle 
as instrument panel air, defrost air, and demist 30 
air; 

and wherein said pair of blowers are independ- 
ently controllable so as to be selectively oper- 
able and inoperable for supplying said outlet air 
to said evaporator core and said instrument 35 
panel duct assembly such that air is discharged 
from opposite sides of said instrument panel 
duct assembly whereby said vehicle is provided 
with dual-zone control and temperature levels 
within driver and passenger sides of said vehi- to 
cle. 

3. A system as claimed in Claim 1 , wherein said at 
least one blower comprises a pair of blowers inde- 
pendently operable for supplying said outlet air to 45 
said evaporator core and to said instrument panel 
duct assembly such that air is discharged from op- 
posite sides of said instrument panel duct assembly 
whereby said vehicle is provided with dual-zone 
control and temperature levels upon driver and pas- so 
senger sides thereof. 

4. A system as claimed in Claim 2 or 3, wherein said 
pair of blowers are disposed within said housing 
along with said evaporator core and said heater 55 
core such that a single, one-piece housing houses 
said pair of blower units, said evaporator core, and 
said heater core. 



5. A system as claimed in Claim 3, wherein a floor duct 
assembly is fluidically connected to said housing, 
within which said evaporator core and said heater 
core are disposed, for conducting heated air to front 
and rear seat floor regions of said vehicle. 

6. A system as set claimed in Claim 5, wherein said 
single, one-piece housing comprises a floor air out- 
let and an instrument panel air outlet defined within 
a first air outlet duct, and a defrost air outlet and a 
demist air outlet defined within a second air outlet 
duct; 

a first distribution door is movably disposed 
within said housing between a first position at 
which said first distribution door closes said first 
air outlet duct so as to permit air to be dis- 
charged through said second air outlet duct and 
said defrost and demist air outlets, and a sec- 
ond position at which said first distribution door 
closes said second air outlet duct so as to per- 
mit air to be conducted into said first air outlet 
duct toward said floor and instrument panel air 
outlets; and 

a second distribution door is movably disposed 
within said housing between a first position at 
which said second distribution door blocks said 
instrument panel air outlet so as to permit air to 
be discharged from said floor air outlet when 
said first distribution door is disposed at said 
second position, and a second position at which 
said second distribution door blocks said floor 
air outlet so as to permit air to be discharged 
from said instrument panel air outlet when said 
first distribution door is disposed at said second 
position. 

7. A system as claims in Claim 4, wherein said vehicle 
comprises a kickwall; and said single, one-piece 
housing within which said pair of blowers, said 
evaporator core, and said heater core are disposed 
is disposed rearwardly of said kickwall so as to be 
disposed within the passenger compartment of said 
vehicle. 

8. A system as claimed in Claim 4, wherein said vehi- 
cle comprises a kickwall; said single, one-piece 
housing, within which said pair of blowers, said 
evaporator core, and said heater core are disposed, 
is disposed forwardly of said kickwall so as to be 
disposed within the engine compartment of said ve- 
hicle; and said kickwall has a rearwardly extending 
recessed portion so as to accommodate the dispo- 
sition of said single, one-piece housing within said 
engine compartment of said vehicle. 

9. An air-handling system for an automotive vehicle 
having an integral instrument panel air duct and a 
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structural beam, comprising: 

at least one blower having at least one fresh air 
inlet, at least one recirculation air inlet, and at 
least one air outlet, fluidically connected to said 
at least one blower for taking in fresh air and 
recirculation air and discharging said fresh air 
and said recirculation air out of said at least one 
air outlet as outlet air; 

an evaporator core disposed within a housing 
and downstream of said at least one air outlet 
of said at least one blower for receiving and 
cooling said outlet air from said at least one 
blower; 

a heater core disposed within said housing and 
downstream of said evaporator core for receiv- 
ing and heating said cooled air discharged by 
said evaporator core; 

a blend door interposed between said evapo- 
rator core and said heater core and pivotably 
movable between adjustable positions so as to 
determine the volume of air which may bypass 
said heater core and be discharged from said 
housing as cooled air, and which may be trans- 
mitted from said evaporator core to said heater 
core so as to be discharged from said housing 
as heated air; and 

an instrument panel duct assembly fluidically 
connected to said housing, within which said 
evaporator core and said heater core are dis- 
posed, for selectively receiving said cooled air 
and said heated air from said housing and for 
discharging said cooled air and said heated air 
into different regions of said automotive vehicle 
as instrument panel air, defrost air, and demist 
air; 

wherein said instrument panel duct assembly 
is fabricated from a carbon composite material 
so as to comprise a structural cross-beam for 
said automotive vehicle whereby an integral in- 
strument panel air duct assembly-structural 
cross-beam eliminates the need for separate 
instrument panel air duct assembly and struc- 
tural cross-beam components within said auto- 
motive vehicle. 

10. A system as claimed in Claim 9, wherein said at 
least one blower is disposed within said housing 
along with said evaporator core and said heater 
core such that a single, one-piece housing houses 
said at least one blower, said evaporator core, and 
said heater core. 

11. A system as claimed in Claim 9, wherein said hous- 
ing, within which said evaporator core and said 
heater core are disposed, comprises a demist air 
outlet, a defrost air outlet, and an instrument panel 
air outlet; and said instrument panel duct assembly 



comprises a demist air inlet for receiving said de- 
mist air from said demist air outlet of said housing, 
a pair of laterally spaced demist air outlets for dis- 
charging demist air into first demist air regions with- 
s in said vehicle, a defrost air inlet for receiving said 
defrost air from said defrost air outlet of said hous- 
ing, a pair of laterally spaced defrost air outlets for 
discharging defrost air into second defrost air re- 
gions of said vehicle, a pane! air inlet for receiving 
10 said panel air from said panel air outlet of said hous- 
ing, and a plurality of panel air outlets for discharg- 
ing panel air into third panel air regions of said ve- 
hicle. 

is 12. A system as claimed in Claim 11, wherein said in- 
strument panel duct assembly comprises a base 
plate having said demist air inlet, said defrost air in- 
let, and said panel air inlet defined therein; an in- 
strument panel cover member for mating with said 
20 base plate and having said demist air, defrost air, 
and panel air outlets defined therein; a demist wall 
member disposed upon said base plate and within 
said cover member for separating said demist air, 
entering said demist air inlet defined within said 
25 base plate, from said defrost air and said panel air, 
entering said defrost air and said panel air inlets de- 
fined within said base plate, and for conducting said 
demist air toward said demist air outlets of said in- 
strument panel cover member; and a defrost air 
30 duct, disposed upon said base plate and within said 
cover member, for separating said defrost air, en- 
tering said defrost air inlet defined within said base 
plate, from said panel air, entering said panel air in- 
let defined within said base plate, and for conduct- 
35 ing said defrost air toward said defrost air outlets 
defined within said instrument panel cover member. 

13. A system as claimed in claim 11, wherein said plu- 
rality of panel air outlets defined within said instru- 

40 ment panel duct assembly comprises a pair of panel 
air outlets defined within laterally spaced outboard 
sections of said instrument panel duct assembly, 
and a pair of panel air outlets defined within laterally 
spaced inboard sections of said instrument panel 

45 duct assembly located within substantially central 
regions of said vehicle. 

14. A system as claimed in Claim 12, wherein said de- 
mist wall member comprises a first hood portion 

so which is seated over said demist air inlet defined 
within said base plate of said instrument panel duct 
assembly so as to capture said demist air entering 
said demist air inlet defined within said base plate; 
and said defrost air duct comprises a second hood 
55 portion which is seated over said defrost air inlet de- 
fined within said base plate of said instrument panel 
duct assembly so as to capture said defrost air en- 
tering said defrost air inlet defined within said base 
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plate. 

5. A system as claimed in Claim 10, wherein said at 
least one blower disposed within said housing com- 
prises a pair of blowers independently controllable s 
so as to be selectively operable and inoperable for 
supplying said outlet air to said evaporator core and 
said instrument panel duct assembly such that air 

is discharged from opposite sides of said instrument 
panel duct assembly whereby said vehicle is pro- 10 
vided with dual-zone control and temperature levels 
within driver and passenger sides of said vehicle. 

6. A system as claimed in Claim 11, wherein said 
housing, within which said evaporator core and said is 
heater core are disposed, comprises a floor air out- 
let; said floor air outlet and said instrument panel air 
outlet are defined within a first air outlet duct within 
said housing, and said defrost air outlet and said 
demist air outlet are defined within a second air out- 20 
let duct within said housing; a first distribution door 

is movably disposed within said housing between a 
first position at which said first distribution door clos- 
es said first air outlet duct so as to permit air to be 
discharged through said second air outlet duct and 25 
said defrost and demist air outlets, and a second 
position at which said first distribution door closes 
said second air outlet duct so as to permit air to be 
conducted into said first air outlet duct toward said 
floor and instrument panel air outlets; and a second 30 
distribution door is movably disposed within said 
housing between a first position at which said sec- 
ond distribution door blocks said instrument panel 
air outlet so as to permit air to be discharged from 
said floor air outlet when said first distribution door 35 
is disposed at said second position, and a second 
position at which said second distribution door 
blocks said floor air outlet so as to permit air to be 
discharged from said instrument panel air outlet 
when said first distribution door is disposed at said 40 
second position. 
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